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Fig	E1.	Chromosomal	conformation	data	analysis	
	

	
	
	

a.	Data	from	Rao	et	al.	(2014)	generated	using	normal	human	keratinocytes,	displayed	in	the	Hi-C	data	browser	from	Yue	lab,	Penn	State,	USA	

http://promoter.bx.psu.edu/hi-c/view.php?method=Hi-C&species=human&assembly=hg19&source=inside&tissue=NHEK&type=Lieberman-

raw&resolution=5&c_url=&transfer=&gene=&chr=chr11&start=75553333.333333&end=76871666.666667&sessionID=&browser=none	

	

b.	Data	from	Rubin	et	al.	(2017)	generated	using	normal	human	keratinocytes	in	duplicate	experiments.	Results	are	shown	for	day	0;	cells	

differentiated	to	days	3	and	6	gave	very	similar	results.	Coloured	rectangles	indicate	position	of	the	genes	and	blue	lines	show	the	SNP	positions.	

The	vertical	red	line	is	the	location	of	the	bait.	Plots	shows	read	count	added	across	the	two	replicate	experiments.	There	is	some	evidence	of	an	

interaction	between	the	SNP	region	and	LRRC32,	but	an	interaction	with	EMSY	cannot	be	excluded.	



  
 
 

Elias	et	al.	EMSY	in	AD	|	supplementary	figures	and	tables	–	E1	to	E7	

Fig	E2.	Direct	(single	molecule)	RNA	sequencing	of	atopic	skin	compared	to	non-atopic	control	
skin	
	

	

Direct	RNA	sequencing	analysis	(48)	of	skin	biopsies	from	the	clinically	uninflamed	skin	of	paediatric	AD	patients	
(n=26)	and	site-matched	non-atopic	control	skin	(n=10);	box	plots	show	median,	first	and	third	quartiles,	whiskers	
extend	to	most	extreme	data	point	<1.5	x	interquartile	range;	p>0.05	
	
Details	of	the	donor	phenotypes	and	demographic	details	are	reported	in	Cole	et	al.	(2014).	
	

Figure	S1:	Direct	(single	molecule)	RNA	sequencing	of	atopic	skin	compared	to	non-atopic	control	skin	
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Fig	E3.	Comparison	of	effects	of	individual	and	pooled	EMSY-siRNAs	
Figure	S2:	Comparison	of	effects	of	individual	and	pooled	EMSY-siRNAs	
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Bar	chart	showing	mean	capacitance	measured	on	the	surface	of	
skin	organoid	samples	using	a	Corneometer	(Courage-Khazaka	
Electronic,	Köln);	error	bars	show	standard	deviaEon;	C4,	non-
targeEng	siRNA	control,	E5-E8,	individual	siRNAs,	Epool,	pooled	
treatment	using	E5-E8	in	equal	amounts	to	create	the	same	total	
concentraEon	of	siRNA;	biological	replicate	experiments	were	
performed,	using	primary	keraEnocytes	from	3	different	skin	
donors.		
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d	 H&E	stained	secHons	of	skin	organoid	samples	

Histological	secEons	showing	appearance	of	organoid	samples	untreated	(mock)	and	treated	with	control	(non-targeEng	siRNA),	individual	EMSY-siRNAs	(E5,	E6,	E7,	E8)	and	the	
pool	of	these	four	siRNAs	in	equal	amounts	to	make	the	same	concentraEon;	similar	findings	were	replicated	in	a	total	of	three	donors.		
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Fig	E4.	Time	course	showing	organoid	development	and	measurements	of	barrier	formation	
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Fig	E5.	 	EMSY	over-expression	in	primary	human	keratinocytes	leads	to	a	reduction	in	markers	of	terminal	differentiation	and	
barrier	function,	consistent	with	changes	previously	reported	to	occur	in	AD.	

	

Figure	S4:	EMSY	over-expression	in	primary	human	kera=nocytes	leads	to	a	reduc=on	in	markers	of	terminal	differen=a=on	and	barrier	func=on,	 consistent	wi
th	changes	previously	reported	to	occur	in	AD	

Data	shown	are	from	3	biological	replicates	(primary	kera8nocytes	from	3	separate	donors)	in	which	EMSY	mRNA	was	increased	10-fold,	22-fold	and	47-fold	compared
	to	GFP-empty	vector-treated	kera8nocytes	(Figure	2J).			
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Addi8onal	results	from	experiment	shown	in	Fig.	2l-2m	
in	which	EMSY	mRNA	increased	47-fold	

EMSY	 Endogenous	EMSY	
Overexpressed	EMSY	
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Filaggrin	2	

Pro-filaggrin	2	 1.00	 0.25	 0.83	
Processed	filaggrin	2	 1.00	 0.90	 0.95	

Desmocollin	1	

Desmocollin	1	 1.00	 0.74	 0.96	

Densitometry	measurements		
normalised	to	GAPDH	and	
rela8ve	to	GFP	control	
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Fig	E6.	 	Mass	spectrometry	proteomic	analysis	quality	control	assessments.	

	

Figure	S5:	Mass	spectrometry	proteomic	analysis	quality	control	assessments	
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coefficient	≥0.86)	

Bins	on	the	x-axis	contain	the	log2	intensity-based	absolute	quan1fica1on	
(iBAQ,	sum	of	intensi1es	of	tryp1c	pep1des	for	each	protein	divided	by	number	
of	theore1cally	observable	pep1des);	normalised	counts	of	the	proteins	in	each	
bin	are	shown	on	the	y-axis;	MS2,	MS3,	MS5	and	MS6	are	biological	replicate	
experiments	from	different	human	donors;	mock,	untreated	control	organoid;	
C4,	non-targe1ng	control	treated	organoid;	Emsy,	EMSY	si-RNA	treated	
organoid.		
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Fig	E7.	 		
(a)	Gene	Ontology	analysis	of	154	proteins	up-regulated	in	organoid	skin	with	EMSY	knock-down;	results	where	FDR	p<0.05	
	 Supplementary	Figure	VIa:	Gene	Ontology	analysis	of	154	proteins	up-regulated	in	organotypic	skin	with	EMSY	knock-down	–	results	where	FDR	p<0.05		
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(b)	Gene	Ontology	analysis	of	130	proteins	down-regulated	in	organoid	skin	with	EMSY	knock-down;	results	where	FDR	p<0.05	

	

Supplementary	Figure	VIb:	Gene	Ontology	analysis	of	130	proteins	down-regulated	in	organotypic	skin	with	EMSY	knock-down	–	results	where	FDR	p<0.05			

Biological	process	and	molecular	func1on	show	no	significant	enrichments	a9er	FDR	

Cellular	component	
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